Regulation of Na+-K+-ATPase activity in kidney proximal tubules: involvement of GTP binding proteins.
This study evaluates the involvement of GTP-dependent regulatory proteins (G-proteins) in the regulation of Na+-K+-ATPase activity in proximal convoluted tubule (PCT) segments. Single PCT segments were dissected from rat kidney and permeabilized to allow nucleotides and medium free access to the interior of the cell. A GDP analogue that blocks GTP-dependent activation of the G-protein, GDP beta S (400 microM) significantly inhibited PCT Na+-K+-ATPase activity when Na in the medium (Nam) was greater than or equal to 70 mM. The inhibition was attenuated when Nam was 55 and 35 mM and was no longer significant when Nam was 25 mM. GDP beta S had no inhibitory effect on the activity of purified Na+-K+-ATPase. A nonhydrolyzable GTP analogue, GppNHp (50 microM) significantly increased Na+-K+-ATPase activity when Nam was 25 and 35 mM, but not when Nam was 55-140 mM. Dopamine (DA) and DA1 plus DA2 agonists significantly inhibit Na+-K+-ATPase activity. DA inhibition was competitively abolished by GppNHp. In PCT segments from rats pretreated with pertussis toxin, DA and DA1 plus DA2 agonist inhibition of Na+-K+-ATPase activity was abolished. In PCT segments from rats pretreated with cholera toxin, basal Na+-K+-ATPase activity was increased, but DA significantly inhibited Na+-K+-ATPase activity. Na+-K+-ATPase activity in PCT segments is regulated via a G-protein that stimulates Na+-K+-ATPase activity and a DA-activated pertussis toxin-sensitive G-protein that inhibits Na+-K+-ATPase activity.(ABSTRACT TRUNCATED AT 250 WORDS)